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The present invention relates to circuit arrangements 
for controlling the amplitude of signals, more particularly 
audio signals and video signals. 
The invention consists in a circuit arrangement for con 

trolling t-he amplitude of a signal fed over a pair of con 
ductors, comprising a separate diode device connected in 
series with each conductor and biased to conduct when no 
signal is applied thereto and means for varying the bias 
applied to both diode devices so as to alter their con 
ductance and hence their impedance to a signal fed over 
the conductors through the diode devices. The diode de 
vices preferably comprise two semiconductor junction di 
odes. The circuit should be designed so that its D.C. re 
sistance and AC. impedance is low with respect to the 
impedance of the diode devices so that variation of their 
impedance by variation in the bias has substantial effect 
upon the amplitude of an applied signal. 
According to a feature of the invention, the output 

electrodes of the diode devices are connected to opposite 
ends of a centre-tapped transformer winding and the vari 
able bias is applied to this centre tap. The input elec 
trodes of the diode devices may also be connected to 
opposite ends of a further centre-tapped winding on an 
other transformer, to the centre tap of which a potential 
is applied in relation to the ‘bias so as to render the 
diodes conducting in the no signal condition. 

According to a preferred form of the invention, the bias 
is derived from a source ‘having a low source impedance. 
This low source impedance may pe ensured by a transis 
tor arrangement connected to the bias source. 
A circuit arrangement according to the present inven 

tion may be used for the automatic amplitude expansion 
or compression of a signal. In such an arrangement, the 
bias applied to the diode devices is made to vary auto— 
matically in accordance with variations in amplitude of 
the applied signal. 

In order that the invention may be more readily under 
stood, reference will now be made to the accompanying 
drawings in which: 
FIGURE 1 shows a circuit according to one embodi 

ment of the present invention which may be employed 
as a manually-operated fader. 
FIGURE 2 shows a circuit similar to FIGURE 1, but 

in which the control bias to the diode devices is applied 
through a transistor. 
FIGURE ‘3 shows a circuit suitable for automatic am 

plitude control of an applied signal, and 
‘FIGURE 4 shows a circuit used for monitoring the 

level of an applied signal. 
Referring to FIGURE 1, the fader circuit comprises 

two transformers 1 and 2 each having a low impedance 
centre-tapped winding, 1a and 2a. respectively, these wind 
ings being connected together by two conductors 3. Con 
nected in series with each conductor 3 is a semiconductor 
junction diode 4, these diodes being connected with the 
same polarity. The centre tap of the low impedance 
winding 1a of the transformer 1 is connected to the posi 
tive pole of a low voltage D.C. supply, for example 12 
volts, and the centre tap of the low impedance winding 2a 
of the transformer 2 is connected to the slider of a poten 
tiometer 5 connected between the positive and negative 
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poles of the D.C. supply. The adjustment of this slider 
controls the bias supplied to the diodes. 
When the control bias to the diodes 4 is increased, by 

moving the slider of the potentiometer 5 towards the 
negative pole of the D.C. supply, the mean current 
through the two diodes is increased and therefore their 
impedance is decreased, whereby the signal output which 
is derived from the secondary winding of the transformer 
2 is less attenuated. On the other hand, as the control 
bias is decreased by moving the slider of the potentiom 
eter 5 towards the positive pole of the D.C. supply, the 
mean current through the two diodes decreases and there 
fore their impedance increases and the attenuation of the 
output signal from the transformer 2 is increased. The 
useful limit of control is reached when the level of the 
signal approaches the noise level. Preferably the portion 
of the diode characteristic which is used is that which re 
sults in a logarithmic change of signal output for a linear 
change of bias, thereby enabling a linear potentiometer 
to be used. 
The circuit is designed so that the D.C. resistance and 

AC. impedance presented to the diodes 4 is small in 
order to avoid blanketing or swamping the resistance 
effect of diodes 4. The input signal to the diodes 4 
should also be low, for example below 70 mv. and the 
centre tappings of the transformer windings should be 
within 5% of the centre of the windings so that the cir~ 
cuit can offer a wide range of control with negligible dis 
tortion. The impedance of the overall circuit can be in— 
creased and the diode resistance increased to compensate 
by reducing the bias current, ‘but this results in a degree 
of non-linearity. . .‘I 

It is preferable that the source impedance of the control 
voltage should be very low, and this may be obtained by 
using the circuit shown in FIGURE 2. In this circuit 
the centre tap of the winding 1a of transformer 1 is 
connected to the positive pole of the D.C. supply, which 
is a stabilised supply, whilst the centre tap of the winding 
2a of the transformer 2 is connected to the collector of 
a transistor 6, the base of which is connected to the slider 
of the potentiometer 5. The emitter and base of the tran 
sistor 6 are connected to'the positive pole of the D.C. 
supply through resistances 7 and 8 respectively. The 
collector of the transistor is also connected throughia re 
sistance 9 to the end of the potentiometer 5 which is‘con 
nected to the negative pole of the D.C. supply. » ~ - _ 
With this arrangement of bias, as the base of the tran~ 

sistor ‘6 is driven negative by adjusting the slider of the 
potentiometer 5, the collector current increases and the 
collector potential decreases. Thus the control‘bias cur 
rent to the diodes 4 is reduced whereby the impedance of 
the diodes 4 increases, and therefore the attenuation of 
the signal is also increased. When the base of the tran 
sister 6 is taken more positive, the reverse action takes 
place. ‘ ‘ 

The circuits shown in FIGURES 1 and 2 may advan 
tageously be used as faders, i.e. volume control arrange 
ments, in equipment where a conventional potentiometer 
is not suitable because of signal/noise ratio requirements, 
frequency response, or merely because of the inaccessibil 
ity of a particular unit and the need to avoid lengthy‘con 
nections carrying signal frequencies to a potentiometer. 
In the latter case the potentiometer 5, and possibly the 
power supply circuit including transistor 6 in FIGURE 2, 
is located at a point remote from the signal circuits 
through transformers 1 and 2. 
FIGURE 3 shows a circuit for the automatic ampli 

tude control e.g. expansion or compression of a signal, 
which gives a wide range of control. It has ‘been found 
dif?cult to achieve non-linear characteristics with‘con 
ventional transistor circuits, but the circuit: shown in‘ FIG 
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URE 3 actually provides a wider range of control than 
could be obtained using any simple arrangement with 

In this embodiment, parts of which 
are similar to FIGURE 2, the base of the transistor 6 is 
.not connected to a potentiometer, but is connected through 
a full wave recti?er circuit 12 to the output of an ampli?er 
13 which is in turn connected across the output of the 
transformer 2. The low voltage D.C. stabilised supply is 
connected across the collector and emitter of the transis 
tor 6, as in FIGURE 2, and a capacitor 14 is connected 
between the base and the positive pole of the stabilised 
supply, to which the emitter is also connected. The com 
pression or expansion range of the control circuit is de 
pendent upon the gain of the ampli?er 13, and the char 
acteristic of the circuit may be varied by changing the 
value of the capacitor 14 to give a different time con 
stant.‘ The gain of ampli?er 13 may of course be made 
to be adjustable so that the compression or expansion 
range can be altered. 
FIGURE 4 shows a circuit arrangement which uses the 

automatic attenuation control to operate a peak pro 
gramme meter or logarithmic meter, such as is used for 
monitoring signal levels in broadcasting stations. These 
meters are peak reading devices having a sharp attack 
time and a slow decay time, and preferably give a linear 
indication for logarithmic changes in the input. The cir 
cuit shown is generally similar to that shown in FIGURE 
3 in that the base of the transistor 6 is connected through 
a full wave signal recti?er circuit 12 to an ampli?er which 
is connected across the output of the transformer 2. In 
this case however a high impedance voltmeter 15 is con 
nected between the collector of the transistor 6 and the 
positive pole of the stabilised D.C. supply. This circuit 
acts as an automatic compressor and the meter 15 indi 
cates the degree of compression. The meter is constructed 
so that the pointer is at rest at the right-hand end of the 

v scale, which itself has its zero reading at the left-hand end. 
The diodes 4 are biased to be fully conducting with zero 
input signal in which condition there is maximum voltage 
across the transistor 6 and the meter 15 will show zero 
signal level on the scale. As the signal level increases the 
recti?ed signal voltage increases and tends to bias off the 
diodes. At the same time the voltage across the transis 

vtor 6 and hence across the meter 15 is reduced, which 
thus gives a reading of the increased signal level. 
The circuit according to the present invention may be 

‘used in studio equipment for the control or inspection of 
1 both video and audio signal amplitudes and is applicable to 
wide band and DC ampli?ers up to relatively high fre 

' quencies. 

Whilst particular embodiments have been described it 
will be understood that various modi?cations may be 
made without departing from the scope of this invention. 
Thus the diode devices may be connected with reverse 
polarity to that shown. 
We claim: 
1. A circuit arrangement for controlling the ampli 

tude of a signal fed over a pair of conductors compris— 
ing, a separate diode device connected in series with each 
conductor, a low impedance bias source for biasing said 
diode devices so that they conduct when no signal is ap 
plied thereto and means for automatically varying the 
bias applied to both diode devices in accordance with 
vvariations in amplitude of the applied signal so as to alter 
their conductance without causing them either to cut-off 
or saturate and hence altering their impedance to said 
signal fed over the conductors through the diode devices 
and said circuit presenting a small D.C. resistance and a 
small A.C. impedance to said diode devices whereby the 
change in impedance of said diode devices is effective on 
said signal. 

2. A circuit arrangement as claimed in claim 1, in 
which the signal passed by the diode devices is recti?ed 
and controls the bias applied to said diode devices. 
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3. A circuit arrangement for controlling the amplitude 

of a signal fed over a pair of conductors comprising, a 
separate diode device connected in series with each con 
ductor, a low impedance bias source for biasing said diode 
devices so that they conduct when no signal is applied 
thereto and means for varying the bias applied to both 
diode devices so as to alter their conductance without 
causing them either to cut-off or saturate and hence alter 
ing their impedance to a signal fed over the conductors 
through the diode devices and said circuit presenting a 
small D.C. resistance and a small A.C. impedance to said 
diode devices whereby the change in impedance of said 
diode devices is effective on said signal, and said low im 
pedance bias source comprising a transistor having its 
emitter connected through a load to one pole of a DC. 
supply and its collector connected through a further load 
to the other pole of said D.C. supply, means for feeding 
the base of said transistor with a DC. voltage derived 
from the output signal passed by the diode devices and a 
connection for feeding the bias to said diode devices from 
the collector of said transistor. 

4. A circuit arrangement as claimed in claim 3, more 
particularly for operation as a peak programme meter or 
logarithmic meter, wherein a voltmeter is connected 
across the transistor to indicate changes in the signal 
amplitude. 

5. A circuit arrangement for controlling the amplitude 
of an audio frequency or video frequency signal fed 
over a pair of conductors comprising a separate diode de 
vice connected in series with each of said conductors, a 
transformer having a centre-tapped secondary winding the 
opposite ends of which are connected through conductors 
to the input electrodes of said diode devices, a further 
transformer having a centre-tapped primary winding the 
opposite ends of which are respectively connected through 
conductors to the output electrodes of said diode devices, 
means for applying a DC. potential to the centre tap of 
the secondary winding of said ?rst transformer, means for 
applying an adjustable bias to the centre tap of the pri 
mary winding of said second transformer so that when no 
signal is applied to said diode devices through said ?rst 
transfomer said diode devices are in a conducting state 
and means for varying the bias applied to said diode de 
vices through the primary of said second transformer so 
as to alter their conductance without causing them either 
to cut~olT or saturate and hence altering their impedance 
to a signal fed thereto, said bias being derived from a low 
impedance circuit including a transistor having its emit 
ter connected through a load to one pole of a stabilised 
D.C. supply and its collector connected through a load 
to the other pole of said D.C. supply, the collector of 
said transistor also being connected to the centre tap of 
the primary winding of said second transformer and 
means comprising a recti?er circuit producing a recti?ed 
voltage from the signal passed by said diode devices for 
applying a variable voltage to the base of said transistor 
and said circuit presenting a small D.C. resistance and a 
small A.C. impedance to said diode devices whereby the “ 
change in impedance of said diode devices is effective on 
said signal. 

6. A circuit arrangement operating as a peak pro 
gramme meter for indicating the amplitude of an audio 
frequency or video frequency signal fed over a pair of 
conductors comprising a separate diode device connected 
in series with each of said conductors, a transformer hav 
ing a centre-tapped secondary winding the opposite ends 
of which are connected through conductors to the input 
electrodes of said diode devices, a further transformer hav 
ing a centre-tapped primary winding the opposite ends of 
which are respectively connected through conductors to 
the output electrodes of said diode devices, means for 
applying a DC. potential to the centre tap of the sec 
ondary winding of said ?rst transformer, means for ap— 
plying an adjustable bias to the centre tap of the primary 
winding of said second transformer so that when no sig 
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nal is applied to said diode devices through said ?rst 
transformer said diode devices are in a conducting state 
and means for varying the bias applied to said diode de 
vices through the primary of said second transformer so 
as to alter their conductance Without causing them either 
to cut-01f or saturate and hence altering their impedance 
to a signal fed thereto, said bias being derived from a low 
impedance circuit including a transistor having its emitter 
connected through a load to one pole of a stabilised D.C. 
supply and its collector connected through a load to the 
other pole of said D.C. supply, the collector of said tran 
sistor also being connected to the centre tap of the pri 
mary winding of said second transformer and means com 
prising a recti?er circuit producing a recti?ed voltage 
from the signal passed by said diode devices for applying 
a variable voltage to the base of said transistor and a 
voltmeter connected between the collector of said tran 
sistor and the pole of said stabilised D.C. supply to which 
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6 
said emitter is connected and said circuit presenting a 
small D.C. resistance and a small A.C. impedance to said 
diode devices whereby the change in impedance of said 
diode devices is eifective on said signal. 

References Cited by the Examiner 

UNITED STATES PATENTS 

2,248,267 7/41 Bacon ______________ __ 328—171 

2,313,583 3/43 Ressler ______________ __ 332-52 

2,338,412 1/44 Dallos ______________ __ 328-171 
2,910,550 10/59 Soifel ______________ __ 330—140 

3,093,802 6/63 Chow ______________ __ 330--145 

WALTER L. CARLSON, Primary Examiner. 

RUDOLPH V. ROLINEC, FREDERICK M. STRADER, 
Examiners. 


